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Abstract
· AIM: To determine the effect of topical 0.05%
cyclosporineA(CsA)oncornealendotheliuminpatients
withdryeyedisease.
· METHODS:Observational,prospective,caseseries
study.Fifty-fiveeyesof29consecutivepatients(9males
and20females;medianage:66.8years,interquartile
range:61-73.2years)withmoderate-severedryeye
diseasewereevaluated.Allpatientsweretreatedwith
topical0.05%CsAophthalmicemulsiontwiceadayin
additiontolubricanteyedrops5timesaday.Thefollow-
upperiodwas12months.Beforetreatmentandat3and
12monthspost-treatmentcentral cornealspecular
microscopywasperformed.Theendothelialcelldensity
(ECD),coefficientofvariationofcellsize (CoV),and
percentageofhexagonalcells(Hex%)wereanalyzed.
·RESULTS:ThemedianECDspre-treatmentandat3
and12monthspost-treatmentwere2352.5/mm
2 (inter-
quartilerange,2178-2548.5),2364/mm
2 (interquartile
range,2174.25-2657.5),and2366cells/mm
2 (inter-
quartilerange,2174.75-2539.75),respectively( =0.927,
onewayANOVA).ThemedianCoVspre-treatmentandat
3and12monthspost-treatmentwere34.5(interquartile
range,30-37),35 (interquartilerange,30-38),and34
(interquartilerange,30.75-38.25),respectively( =0.7193,
onewayANOVA).ThemedianHex%valuespre-
treatmentandat3and12monthspost-treatmentwere
53 (interquartilerange,47-58),54 (interquartilerange,
45.75-59),and50.5 (interquartilerange,45.75-58),
respectively( =0.824,onewayANOVA).
· CONCLUSION:Treatmentofpatientswithdryeye
diseasefor12monthswithtopical0.05%CsAdoesnot
seem to cause substantial changes on corneal
endothelium.
· KEYWORDS: cornealendothelium;cornealtoxicity;
topical0.05%cyclosporineA;dryeyedisease;specular
microscopy
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INTRODUCTION
D
ryeyeisafrequentlyencountereddisorderofthetear
filmcausedbyteardeficiencyorexcessiveevaporation
ofthetearfilmthatcausesdamagetotheinterpalpebral
ocularsurfaceandisassociatedwithsymptomsofdiscomfort
[1].
Decreasedtearvolume,increasedosmolarity,disorderof
cytokinebalance,andincreasedmatrixmetalloproteinases
canbeseenindryeyedisease
[2].Ithasbeendemonstrated
thatinflammationandapoptosismightplayaroleinthe
developmentofdryeye.Becauseofchronicinflammation,
conjunctivalpathologicchangessuchassquamous
metaplasiaandgobletcelllosshavebeenseenincytological
analysisofdryeyedisease
[3].
Traditionaltherapiesfordryeyediseaseincludeartificial
tearsandpunctalocclusion.Morerecently,cyclosporineA
(CsA) 0.05%ophthalmicemulsionthataddressesthe
underlyingcausesofthediseasehasbeenusedtoincrease
tearproductioninpatientswithchronicdryeyedisease
whosetearproductionispresumedtobesuppressedowingto
ocular inflammation. Clinicaltrialsshowthattopical
administrationofCsA0.05%significantlyincreasestear
production, decreasedconcomitant artificialtearuse,
decreasedocularsurfacedamageasassessedbyfluorescein
staining,anddecreasedsymptomssuchasburning,blurred
vision,anddryness
[4,5].Inaddition,analysisofconjunctival
epithelialbiopsiesfromthesepatientsshoweddecreasesin
molecularmarkersofimmuneactivationandalargeincrease
inconjunctivalgobletcells,thesourceofsolublemucinsin
thetearfilm
[3,4,6-10].
471Aftertopicalapplication,CsAaccumulatesattheocular
surfaceandcornea(epithelium,stromaandendothelium),
andverylittledrugpenetratestointraoculartissues
[11].
Therefore,webelievedtobeappropriatetoinvestigateits
toxicreactionsoncornealendothelium,whichremainsoneof
themorevulnerablecellstothetoxicityofdrugsintheeye
[12-14].
Inthecurrentstudy,usingspecularmicroscopywith
morphometricanalysis,asensitiveindicatorofendothelial
cellfunction
[15],weprospectivelyanalyzedthe
cornealendotheliumtoxicityaftertopical0.05%CsA
administrationtotreatdryeyedisease.
SUBJECTSANDMETHODS
Subjects Fifty-fiveeyesof29consecutivepatientswith
moderatetoseveredryeyediseasewererecruitedforthis
observationalprospectivecaseseriesstudy.Thestudy
protocolwasapprovedbytheEthicsCommitteeofthe
UniversityHospitalPrincipedeAsturiasandadheredtothe
tenetsoftheDeclarationofHelsinki.Allparticipants
providedinformedconsent.Moderatetoseveredryeye
diseasewasdefinedbysymptomsofocularirritationand
fluoresceinstainingpatternwithSchirmertestreading
(withoutanesthesia)of 臆5mm/5minortearfilmbreak-up
time(BUT)lessthan6s.Theexclusioncriteriaweresystemic
medicationsthatinhibittearproductionoreyedropsother
thanunpreservedtears;previouspunctualplug;historyof
contactlensesuse;previousocularsurgeryortrauma;and
ocularandsystemicdiseases,suchasFuch'sdystrophy,
diabetesandconnectivetissuedisordersthatcouldalterthe
morphologyofthecornealendothelium.
Allpatientsweretreatedwithtopical0.05%CsAophthalmic
emulsiontwiceadayinadditiontolubricanteyedrops
(Acuolens,AlconCus侏,Barcelona,Spain)5timesaday.At
thebaselinevisit,afteracompleteophthalmological
examinationandbeforeadministrationoftreatment,specular
microscopywithmorphometricanalysiswasperformed,and
repeatedat3and12months.
Methods
Endothelialcellanalysis Noncontactspecularmicroscopy
wasperformedonthecentralcorneausingthespecular
microscopeSP-3000P(Topcon,Corp,Tokyo,Japan).A
maskedobserver(A.M.S.)obtained3cornealendothelial
imagesandtheaverageofthemeasurementswasusedto
calculatethevaluesanalyzedforeachpatient.Thespecular
microscopeautomaticallyevaluatedtheendothelialcell
density(ECD),thecoefficientofvariationofthecellsize
(CoV) (anobjectivemeasureofpolymegathism),andthe
percentageofthehexagonalcells(Hex%)(indexof
pleomorphism). The samemaskedobserver performed
manualendothelialcellanalyses.Atleast75well-defined
cellborderswerecountedmanuallyinadefinedsquareofthe
picture,whichcorrespondedto0.03mm
2 oftheactualcornea.
StatisticalAnalysis Alldataareexpressedasthemedian
and interquartilerange.Thedifferencesbetweenthe
pre-treatment andpost-treatmentmeasurementswere
evaluatedbyone-wayanalysisofvariancewiththeTukey
multiple comparisonposttest.Statisticalanalysiswas
performedusingGraphPadInStatversion3.00forWindows
95,GraphPadSoftware(SanDiego,CA,USA).Thestudy
designhadapowerof90%todetectachangeinthe
endothelialcellcountof10%ormore,withthesignificance
levelsetat0.05.
RESULTS
Thestudygroupincluded9maleand20female.Themedian
patientagewas66.8years(interquartilerange,61-73.2
years).Allpatientscompleted12monthsoffollow-up.No
systemicadverseeffectsoftopicalCsAtreatmentwere
recordedduringthisstudy.ThemedianSchirmerscoreat
baselinewas3mm(interquartilerange,2mm-4mm)andthe
medianBUTscorewas4s(interquartilerange,3s-5s).
ECDandmorphology Allmeasurementswereperformed
beforetopical0.05%CsAtreatmentandat3and12months
post-treatment.ThemedianECDsatthosetimepointswere
2352.5/mm
2 (interquartilerange,2178-2548.5),2364/mm
2
(interquartilerange,2174.25-2657.5),and2366/mm
2
(interquartilerange,2174.75-2539.75)(Figure1A).The
medianCoVswere34.5(interquartilerange,30-37),35
(interquartilerange,30-38),and34(interquartilerange,
30.75-38.25)(Figure1B).ThemedianHex%valueswere53
(interquartilerange,47-58),54(interquartilerange,45.75-59),
and50.5(interquartilerange,45.75-58)(Figure1C).There
Figure1Theboxplots (medianvaluewithinterquartilerange)shownosignificant (onewayANOVA)differencebetweenthe
pre-treatmentandpost-treatment A:Endothelialcelldensityvalues, =0.927;B:Coefficientofvariationofcellsizevalues, =0.719;
C:Hexagonalcellmeasurements, =0.824.
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werenostatisticalvariationsintheseparametersaftertopical
0.05%CsAadministration(ECD, =0.927;CoV, =0.719;
Hex%, =0.824).
DISCUSSION
Ourresultsindicatedthattopical0.05%CsAophthalmic
emulsiontwiceadayindryeyediseasedidnotcausea
substantialchangeinthecornealECD,CoV,orHex%values
comparedwiththepre-treatmentvalues.Aregularhexagonal
endothelialcellpatternprovidesastablecovering,andany
alterationinthishexagonalpatternreflectslossofendothelial
cellfunction.Apreviousstudy
[16],alsoindryeye,reported
thattopicalCsA0.05%didnotcausesignificantchangeson
cornealmorphologyandfunctionascornealthickness,
topographicalfindings,ECD,andcornealbiomechanical
parameters.Inthatstudy,thehexagonal cellsand
polymorphismwerenotevaluated.However,itiswellknown
thattheECDandcornealthicknessmeasurementsarenot
reliableindicatorsofmorphologicchangesandthatCoVand
hexagonalcellarrangementsaremoreimportant.Inthe
currentstudy,allECD,CoV,andHex%valueswere
evaluatedandnosignificantdifferenceswerefoundinany
quantitative endothelialmorphometricparameters
investigated,suggestingtheabsenceoflong-termcorneal
endotheliumchanges.
Ithasbeendemonstratedthatinflammationhasamajorrole
indryeyediseasepathogenesis.Thisinflammationconsists
ofinflammatorycellinfiltrationoftheocularsurface,
activationoftheocularsurfaceepitheliumwithincreased
expressionof adhesionmoleculesandinflammatory
cytokines,andincreasedconcentrationsofinflammatory
cytokinesinthetearfluid
[17,18].ItisalreadyknownthatCsAis
aneffectiveimmunomodulatorandanti-inflammatoryagent
thathasbeenusedforsystemictherapyformanyyearsand
morerecentlyhasbecomeavailablefortopicaluseindryeye
diseasetreatment.CsApreventssynthesisandsecretionof
severalproinflammatorycytokines,suchastumornecrosis
factor 琢 andinterleukin6,andhasbeneficialeffectsonthe
underlyinginflammatorypathologyofdryeyesyndrome
[4,6].It
wasreportedthattherewasasignificantdecreaseinthe
immuneactivationmarkersHLA-DR,CD11a,and
interleukin6levelsafter6monthsoftreatmentwith0.05%
CsA
[7,8].Furthermore,severalstudiesshowedasignificant
improvementinaqueoustearproductionandincreasein
gobletcelldensitycomparedtoothertherapiesinpatients
withdryeyedisease
[3,9,10,19,20].Strong
[21] alsoshowedthat
topicalCsAsignificantlyreducedconjunctivalepithelial
apoptosisandgobletcelllossinexperimentalmurine
keratoconjunctivitissicca.Morerecently,DePaiva
[22]
havedemonstratedthatCsAtreatmentincreasedinterleukin
13thathasanessentialroleinhomeostaticmaintenanceof
conjunctivalgobletcells.
CsAaccumulatesattheocularsurfaceandcornea
(epithelium,stromaandendothelium)aftertopical
applicationandverylittledrugpenetratestointraocular
tissues
[11].Inthissense,thesafetyofCsAophthalmic
emulsionswasevaluatedbyocularstudiesinlaboratory
animalsandlong-termclinicaltrials
[4,23-25].However,few
experimentalstudiesofthesafetyofCsAonocularcellsand
tissueshavebeenreported.An study
[26] demonstrated
thatculturedhumancornealendothelialandstromalcells
exposedtoCsAexhibitednoadverseeffectsandonlyminor
effectsonDNAsynthesis.Morerecently,Garweg
[27]
evaluatedthechronictoxicityofCsAbymonitoringthe
proliferationandviabilityofsubconfluentculturesofhuman
cornealendothelialcellsaftercontinuousexposuretothe
drugfor7days.Atconcentrationsbelow5 滋 g/mL,they
reportedthatbothcellproliferationandcellmetabolism
showednosubstantialdecline.Oursfindingsagreewiththe
reportsofthosestudiesthatdescribedtheeffectsofCsAon
cornealendothelial cells andnoclinicalevidenceof
endothelialdamagehasbeennoted.
Thisstudyhadonelimitation.Acontrolgroupmighthave
helpedtoestablishtheabsolutenormalityofthecorneal
endotheliumofourpatientsatbaseline.Brooks
[28]
reportedthatinchroniccasesofsuperficialkeratopathyof
variedetiology,includingdryeyesyndrome,changesin
endothelialmorphologymayoccur,withpleomorphismand
polymegatismoftheendothelialcells.Incontrast,Erd佴lyi
[29],usingconfocalmicroscopy,notdetectedendothelial
changesinaqueous-deficientdryeye.Inthissense,allour
patientsbothatbaselineandinfollow-upperiodshoweda
normalcornealendotheliumwithoutevidenceof
pleomorphismorpolymegethism.
Cornealendothelialcellfunctionhasbeennottestedin
humansafterCsAtreatment.Inthecurrentstudy,using
specular microscopy,wehavedemonstratedthatthe
treatmentofpatientswithdryeyefor12monthswithtopical
0.05%CsAdoesnotseemtocausesubstantialchangeson
cornealendothelium.Thesedataareconsistentwiththe
clinicalobservationthattheimmunomodulatorydrugCsA
maybeasuitablecandidateforthecontrolofdryeyedisease.
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